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27 Februmry 1961

MEMORANDUM TO: Chief, TISD

o

SUBJECT : Memorendum of meating, 14«15 February 1961

o _

PURFOSE OF THE MEFTING

1. The purpose of the meeting vas to discuss scme of the technical
problems relsting to s Spatisl frequency anslysis of photogrephy snd re-
view the remifications concerning this spproach.

2. The major syeas of discussion were:

8. The present stetus of the [llTmege Bnhancement DeviS®ATINTL
which utilizes Spstial fraquency snelysis a3 1ts working prineciple.

b. Possible future usez of this eguipment hy consideration
of modifications and sdeptations.

¢. Possible use of discreet illumination wevebands as &
meens of incressing reszolution in optieal instrments used for viewing
photography.

d. TUse of matched Tiltering as & means of imege accentustlons.

e. Applicetion of filters exhibiting a Geussien functicn
vwhen introduced into an optical viewing train.

CONTRACT WORK wm{-

3. gove a full account of his work under the phase of
the contract at present in coperation vith [l The Spatial frequergpATINTL
enelyzer is in and previous contract work modified it to the
point where 1t had:

s. An entirely sdequate light souree. This 1s now & mercury
arc with sn intensity increaese of 10 over the origingl HBEO 200 mercury
vepor source. The output is modified by sn Interference Filter, and the
coherent radiation peaks at S46LA.
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b. A modified high/low passbend filter system which 1s STATINTL
almost entirely sutomatic in operation after selection by the operator.

4. However, based on ] in~house researen done by
end also work in the same field done by other resesrchers, WoI
being done st present relstes to improving the filter pleme. In general,
this consists of introducing the filtering which is noted in "d" and "e”
of peragrsph 2 s2 heving been discussed at this meeting.

%, The design end efficiency of the filter plane is probebly the
most importent part of the device. Problems releting to illuminetion
have been solved, and optical problems either in the li:l system as we
now have, or in wedifying the enalyzer to a 10:1 system, are not too
difficult to overcome. To materially eld our work in Interpretation,
the mschine mast first be mede to pass the higher frequency signels of
vhich the smell imegery consists. It is theordized that this cen be done
by

8. Matching the filter to the frequency signal.
B, Constructing & Gsussisn type filter which will pass all
frequency signels, abtenuating the low frequency signal rether then ef-

fecting s sherp cut-off, This should maintain contrest in the filtered
imagao )

Thers is no resson why ﬁhia should not be successful in practice
a8 well as theory, and -is now working on doing it.

OTHER USES OF THE EQUIPMENT

6. During the discussion it became obvious thet the Spatial
filtering device, with certain modifications, could sleo heve & role
which: we heve not so far recognized, namely to determine resolutlion.

It is slso becoming incressingly cbvious thet the expression
of resolution in terms of lines per mm, qualified s elther high or low
contrast, is insufficlent for our purposes. We require a system by
which we can:

B Deternine the smallest imsge which can be interpreted
in eny pleece of photography.

b. Determine the minimum megnificetion necsssary %o explolt
the image.

7. Whilst lines per mm indicate & certaln quality, this quality
does not consider problems of contrast. As & result image quality mey be
high in terms of lines per mm, but with all the information in the toe
of the H & D eurve.
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Tigure I indicates such e situation whereby we heve s nom'nally
high resolution, sey 100 1/mm, but with the mess of informeticn in the
region where microdensity veriations between object and background are
such that readout by normal meens 1s impossible. The develcpment of

equipment should help us to extract some of this "toe”
informetion, but the figure of 100 1l/mm tends to give a false impressicn
of photographic quality.

8. Probebly far better would be %o consider expressing resolution

in terms of sine wave response. qhave AeBTATINTL
gtrated that in & prectical photogrephic system nelther high contraest
nor low contrest resolving power correlste with ploture definition. Cone

trest im of gourse importent but is only one of severel things affecting
photogrephie definitlon in terms of en interpreishle imege. OFf wmore
importanice to us vhen considering what cen be interpreted in any photo-~
graphic scene, is the spresd function of the smulsion. 3ine wave
regponse and spreed function represent much the same thing. Theorebicelly,
we could obiain the information we require by using elther an edge imsge
1o messure spread or s Sindsoidel pattern to messure sine weve response
of the emulsion, As both the sine wave response of & lene end our
exzlsion cen be deternmined, we can thus sxpress the performence of a
complete photogrephic syetem 1ln such terms; this being the product of
the individual responas funchiona,

9. For an emulsion, the sine wave response would be expressed os
the light ineident on the emulsion rsather than in terms of the density
of the developed lmege. An experimental sine wave response determine-
tion systenm would be as in Figure 2.
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i . of the
arrangement is alao similar to pert ©
e 1:1 @neml, iy fication could be szo used. We alsc

Spatisl TLLLeE Romge ﬁeﬁ? r;igilcped for the Group Viewing Contract,
haore ‘bh‘?um be ad o ¥or such use without too much trouble.

vhieh €0 in this Tield
sponse result obtel ned by

STATINTL

STATINTL some experimental work carried on
cpl emilsion re

vt smd & typl

ILLEGIB
FIGURE 3.
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11. I am not at present fully sware of sll the remificstions,
but am gathering all esveilsble inforastion. I will report further
in greater detall when I bave more complete knowledge of the state
of this spprosch.

12. By considering this cerefully in eonjunction with the Spatial
Piiter device 1t would seen that we could have:

n. A machine to enhance sn imege.

B, A mschine to determine resclution in terms of sime wove
response. From this cen be determined:

¢, The guelity of the image in terms of vhet and vhat can-
not be resolved and interpreted.

4. Optimum megnficabtion for exploitation.

13. The discussion as to what could be done with light for il-
lumingting transparencies was not fully resclived. Talking in terms
of & grenulsr {aversge) size of 1-3 microns, 't would appear thet Little
can derive from weveband veriations other than in & purely psychological
senge. This sbill remeins & point which will be pursued.

ik. In general, the discussion was wortlhwhile, and 1t is suggested
that these purely "blackboard” sessions, with contract working rather
than sxecutive level personnel, are extremely velushle.
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